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Integrated analysis of crystallography and dynamics of hydrogen in deep mantle
minerals by high-intensity neutron scattering and high-resolution transmission
electron microscopy
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Hydrogen is involved in the Earth"s oceans as liquid water. Hydrogen is also

involved as cations in solid minerals occurring in the Earth"s mantle. There are two types of
hydrogen cations involved in these mantle minerals; hydrogen as a stoichiometric component, or
hydrogen as a non-stoichiometric component filling the defects of the other cations. In this
project, crystallography of hydrogen in a series of mantle minerals of mostly the latter type is
established by applying neutron scattering analysis using strong pulsed neutron sources. In
addition, chemical dynamics of hydrogen in crystal structures of some hydrous mantle minerals is
determined by applying quasi-elastic neutron scattering analysis.
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